ANF and bradykinin synergistically inhibit transport in M-1 cortical collecting duct cell line.
Previous data suggest that atrial natriuretic factor (ANF) and bradykinin (BK) interact to increase Na+ and water excretion. We propose that this interaction is due to a synergistic action that inhibits Na+ absorption in the distal nephron. We examined the effects of BK and ANF on transport by monolayers of a cortical collecting duct cell line, M-1. BK (10(-8) M) had no effect on short-circuit current (Isc). Similarly, ANF (10(-8) M) did not inhibit Isc. In contrast, Isc decreased by 18% (from 57 +/- 8 to 46 +/- 6 microA/cm2) when BK and ANF were added simultaneously at this concentration (P less than 0.05). Because guanosine 3',5'-cyclic monophosphate (cGMP) and protein kinase C are implicated in the second messenger cascades of ANF and BK, we investigated their potential roles in mediating this interaction. Dibutyryl-cGMP (10(-4) M) inhibited Isc from 33 +/- 4 to 22 +/- 3 microA/cm2 (P less than 0.05) in the presence of BK but not in its absence. Staurosporine and calphostin C, inhibitors of protein kinase C, completely blocked the decrease in Isc caused by simultaneous addition of ANF and BK. cAMP levels in M-1 cells were not affected by either ANF alone or BK alone; however, when cultures were treated with both hormones, cAMP decreased from 856 +/- 56 to 332 +/- 26 fmol/10(6) cells (P less than 0.001).(ABSTRACT TRUNCATED AT 250 WORDS)